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[57] ABSTRACT

Apparatus for brewing, in particular, a multiplicity of
consumption units of a hot drink, such as coffee. The
apparatus comprises a combination of a filter pan and a
disposable filter cartridge with cellulose web filters.
According to the invention, the filter cartridge and the
filter pan have parts cooperating to provide a circum-
ferential seal, dimensioned so that when introduced the
filter cartridge rests loosely in the filter pan without
being clamped therein, and a seal is provided by means
of capillary forces that occur during brewing in the gap
between the cooperating parts. The filter cartridge may
have an axially symmetrical body, and the parts of the
filter pan and the filter cartridge co-operating to pro-
vide a seal may have a substantially equal axially sym-
metrical conicity.

S Claims, 2 Drawing Figures
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1
APPARATUS FOR PREPARING HOT DRINKS

In cafés and restaurants, canteens and offices, bever-
age dispensing machines are known which are capable
of serving, among other drinks, a large number of con-
sumption units of coffee in succession. These machines
are relatively expensive and require relatively intensive
maintenance. When a limited number of people have to
be served, a simpler solution is generally preferred. In
that case use is made of one or more simple apparatus
capable of producing, per apparatus, and per time, for
example one to two liters of coffee brew. Such an appa-
ratus has a portion supplying the desired amount of hot
water and a portion housing the ground coffee that must
be extracted with the hot water supplied by the first
portion. This latter portion consists, in a conventional
form, of a container (reservoir) in which a web-shaped
disposable filter medium, such as filtering paper, is put
on a supporting perforated intermediate bottom. On this
filter medium, the amount of ground coffee required for
the brew 1s dosed in each case. All this implies a number
of operations which are experienced as time-consuming,
namely introducing or/and cleaning the intermediate
bottom, introducing the filter medium so that it makes
proper contact with the wall (to prevent water from
bypassing the coffee and to prevent the escape of coffee
particles), and metering the desired amount of coffee.
After use, the container must be carefully cleaned to
remove appendant particles of coffee grounds and cof-
fee fat.

'To avoid the above disadvantages, industrially made
so-called filter cartridges have been proposed, which
contain exactly the required amount of ground coffee.
These are thrown away after use. The filter cartridge
consists of ground coffee confined in a (possibly more
than one) filter chamber. A filter chamber consists of
two sheetshaped filters spaced some distance from each
other by means of a body of synthetic plastics material.
The disposable filter cartridge must be capable of being
introduced in a reservoir for receiving the hot water
needed for the brew in a simple manner. This reservoir
i1s commonly called “filter pan”.
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Proposals for disposable filter cartridges are to be

tound, for example, in French patent No. 1,080,222 to
Bojarski (1954) and Swiss patent No. 364,328 to Noury
(1962). It is clear that care must be taken that when the
filter cartridge is introduced into the filter pan such a
seal 1s produced that the hot water poured on does not
leak away between the filter cartridge and the inner
wall of the filter pan. If this happens, coffee brews of
non-uniform strength are produced.

The point of departure in the above patent specifica-
tions is the principle that the filter cartridge must con-
sist of a boxshaped filter chamber with a water-permea-
ble top and bottom, and filled between the top and
bottom with ground coffee as to 100%. Evidently the
designers were afraid that, when the filter chamber is
partially filled, owing to an irregular distribution of the

ground coffee in the filter chamber, the water fails to 60

percolate uniformly through the ground coffee during
brewing, so that brews of non-uniform strength and
quality would be obtained. Owing to the absorption of
water during brewing, however, the coffee particles
swell. As a consequence it was not possible for the top
and bottom of the filter chamber to be made of web-
shaped cellulose (“paper”) only. These would become
torn upon the expansion of the coffee. It was therefore
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proposed that the top and bottom should be made of
thin sheets of perforated synthetic plastics material or
metal. This, however, cannot of course prevent the
filter cartridge from becoming distorted during brew-
Ing, one result of which is that proper sealing between
the filter cartridge and the filter pan becomes illusory.
Indeed, the proposed filter cartridges have never been
adopted in practice.

Later on it has been appreciated that complete pack-
ing of the filter chamber was unnecessary. In fact, when
water 1S taken up the coffee particles will begin to
“float” (at any rate when the water supply and through-
put are so attuned to each other that a water layer is
formed in the filter chamber). Owing to this “floating”
(which implies floatingly “settling”) the coffee will be
distributed in the filter chamber practically uniformly.
This ensures brews of uniform strength and quality,
naturally under otherwise equal conditions (such as
temperature and rate of water supply), at least if the seal
between filter pan and filter cartridge were to function
properly. In Belgian patent No. 646,824 (Miko) such a
filter cartridge is described for a so-called ‘“‘one-cup
filter”. According to that patent, the cartridge must
become jammed by means of a rim in a reservoir func-
tioning as a filter pan. Even with this one-cup filter, this
method of sealing results in difficulties. The filter car-
tridge 1n question has a diameter of ca. 5 cm. In the case
of so-called “multi-cup filters”, which normally have to
produce 1-2 liters of brew, these difficulties are consid-
erably greater. Filter cartridges for such quantities of
brew have a diameter of ca. 15 cm. Causing a filter
cartridge perimeter of 40-45 cm to be in water-sealing
contact forms an evident problem, especially as the
filter cartridge body, normally of synthetic plastics
material, begins to expand owing to the high tempera-
ture (which 1n practice never takes place fully uni-
formly). Indeed, in Belgian patent No. 661,534 to Miko
(1965) 1t 1s proposed that the filter cartridge should be
given such a shape that it can be “jammed by key ac-
tion” 1n a conical portion of the filter pan. The example
described in the patent has never become commercially
availlable. What has been marketed for some years, how-
ever, is an embodiment in which a filter cartridge has a
conical part which when compressed becomes wedged
in a conical part of the filter pan cooperating with it. All
this 1s manifested in that, after the introduction of the
filter cartridge the latter does not become dislodged
when the filter pan is “*held upside down”, not even
when shaken vigorously. Owing to the clamping action,
however, stresses occur, which are raised still further at
the high temperatures during brewing. Moreover, the
synthetic plastics material used for the filter cartridge
body must be rather “‘flexible” for the filter cartridge to
be clamped in the—generally metal—filter pan in
proper contact throughout.

Experiments have shown that, owing to the effect
referred to, a really good contact is not obtained in
practice, and leakage occurs after all. Indeed, a constant
uniform quality and strength of the brew is not ob-
tained. According to the present invention the-—seem-
ingly so obvious—clamping upon the introduction of
the filter cartridge must exactly be prevented. That is to
say, a capillary space must be left between a part of
some length of the filter cartridge and a cooperating
part of the inner wall of the filter pan. This must be such
that sealing is obtained purely by capillary forces.

According to the present invention, there is accord-
ingly provided an apparatus for brewing in particular a
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multiplicity of consumption units of a hot drink, such as
coffee, comprising a combination of a filter pan and a
disposable filter cartridge with cellulose web filters,
said filter cartridge fitting said filier pan, the filter pan
and the filter cartridge having cooperating parts provid-
ing for a water seal when the filter cartridge 1s brought
into the filter pan and the water poured on, character-
ized by such a dimensioning of the parts cooperating to
provide the seal that when introduced the f{ilter car-
tridge rests loosely in the filter pan without being
clamped therein, and a seal 1s provided by means of
capillary forces that occur during brewing in the gap
between sald cooperating parts. The non-clamping
character of the apparatus according to the invention
can be demonstrated by turning the filter pan upside
down after a filter cartridge has been introduced
therein. The cartridge then falls out of it immediately,
even 1f after the introduction the rim of the filter car-
tridge is firmly pressed down by hand.

In a preferred embodiment of the invention, the body
of the filter cartridge has an axially symmetrical form,
and the parts of the filter cartridge and the filter pan
that cooperate to provide a seal exhibit a substantially
equal axially symmetrical conicity of between 0° and
45°, the length of these portions ranging between 3 and
3 cm. The angles as given are measured as deviations
from the direction of the axis of the filter body. Particu-
larly suitable are angles of between 1° and 10° and
lengths of 1-2 cm.

In a highly suitable embodiment, the filter cartridge
has a substantially radially directed circumferential
edge, preferably off-set outwardly, which when the
filter cartridge 1s introduced into the filter pan rests
loosely on a substantially radially directed, inwardly
projecting circumferential edge of the filter pan. In the
operative condition therefore, the filter cartridge rests
on a substantially horizontal edge.

It has further been found that the capillary gap re-
maining between the parts of the filter pan and the filter
cartridge that cooperate to provide a seal should prefer-
ably be between § and § mm. The body of the filter
cartridge must have such a general shape, and the thick-
ness of its material must be such, sutting the nature of
the material, that at the temperatures employed, this
body has a sufficient dimensional stability. Injection-
molded polystyrene having a thickness of 0.5-1.0 mm,
for example, is a very suitable synthetic plastics mate-
rial. In normal cases the filter pan will be of metal.

BRIEF DESCRIPTION OF THE DRAWINGS

One embodiment of the invention will now be de-
scribed, by way of example, with reference to the ac-
companying drawings, in which

FIG. 1 represents a cross-sectional view of a pre-
ferred embodiment of the invention;

FIG. 2 shows a detail of the sealing mechanism.

Referring to the drawings, there is shown a metal
filter pan 1 with an outlet 8, 2 filter cartridge 2 with a
polystyrene filter body 5 of 0.6 mm. This filter body 5 1s
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provided with an outward circumferential collar 6,
which when the filter cartridge is introduced rests
loosely on the inwardly projecting circumferential edge
7 of the filter pan. The filter cartridge has a web-shaped
top filter 3 and a web-shaped bottom filter 4. The bot-
tom filter 4 1s supported by a bottom 11 of the filter
body with sufficient cut-outs to allow the water to pass
unimpeded. The parts of the filter cartridge and the
filter pan which cooperate to provide a seal are respec-
itvely designated by 10 and 9. They have a conicity of
2°. The capillary gap remaining after the introduction of
the filter cartridge in the filter pan 1s ca. 0.5 mm wide.
The ground coffee 1s designated by 12. For a brew of
1-2 liters, the amount of coffee will range between ca.
40 g. and 100 g.

In the above, the apparatus according to the inven-
tion has been described with reference to coffee. Natu-
rally, the invention 1s not so limited. Brews or infusions
of tea, herbs or chicory, for example, can also be pre-
pared with the apparatus according to the invention.

What [ claim is:

1. Apparatus for multi-cup brewing of ground coffee
comprising:

a reusable filter pan having an inwardly directed
shoulder and a part in the shape of a reverse trun-
cated cone extending donwardly from said shoul-
der and

a disposable filter cartridge containing ground coffee
having an upper outwardly directed flange which
rests loosely on said shoulder thus supporting said
filter cartridge without clamping said cartridge in
said pan and a part in the shape of a reverse trun-
cated cone extending downwardly from said shoul-
der with an outside surface cooperating with and
having substantially equal concavity as said filter
pan part and slightly less radial diameter than said
filter pan part the space between said parts is such
that, when hot brewing water is poured into said
pan and enters the space, a capillary seal 1s formed
which prevents additional hot brewing water from -
thereafter bypassing said cartridge.

2. Apparatus according to claim 1 wherein the capil-
lary gap remaining between the parts of the filter pan
and the filter cartridge is i-§ mm.

3. Apparatus according to claim 1, wherein said filter
cartridge has an axtally symmetrical body, and the parts
of the filter pan and the filter cartridge exhibit a substan-
tially equal axially symmetrical conicity of between 0°
and 45°, the length of these parts ranging between 3 and
3 cm.

4. Apparatus according to claim 3, wherein the conic-
ity ranges between 1° and 10°, and the parts have a
length of 1-2 cm.

5. Apparatus according to claim 3, wherein the filter
pan 1s of metal, and the body of the filter cartridge has
such a design and 1s made of such synthetic plastics
material that the radial diameter of the cartridge part is

formed with a tolerance not exceeding 0.2 mm.
3 e 3 L ¢
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